Each subject has its own preferences and expectations that create its own view (frame). As Tversky and Kahneman (1981) mentioned the framing effect is made up of these frames. They also pointed out that framing effect influence the way in which the information is interpreted. Individual decisions are influenced by the presented information and by the problems formulation (Druckman, 2001) . Therefore, the framing effect can be defined as a set of preferences and expectations of involved subjects belonging to a particular decision-making problem. Specific frames can also be defined for the teachers´ and students´ point of views (Rydval and Brožová, 2011) . These frames can negatively affect passing the information in the education process. Rydval and Brožová (2011) also mentioned that the usual student's frame aims to succeed in examinations with the least effort. This influences students' results significantly. Examination, testing, test scoring and grading are very important parts of a pedagogical work. The purpose of these activities is to assess student's knowledge related to a subject. Student's grade for a course is generally based on a scoring on the final exam and the oral examination. It is necessary to have a suitable quality and validity of tests and a good objective scoring system to ensure consistence of the students grading. Basic statistical analysis of test results is a method typically used in many study information systems or e-learning systems. On the other hand, these tools give only summary results, as frequency of the grades, average of the grades and number of attempts. However, more detailed analysis has to be done by teachers themselves. Kaspříková (2011 Kaspříková ( , 2012a Kaspříková ( , 2012b ) did such
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Each subject has its own preferences and expectations that create its own view (frame). As Tversky and Kahneman (1981) mentioned the framing effect is made up of these frames. They also pointed out that framing effect influence the way in which the information is interpreted. Individual decisions are influenced by the presented information and by the problems formulation (Druckman, 2001) . Therefore, the framing effect can be defined as a set of preferences and expectations of involved subjects belonging to a particular decision-making problem. Specific frames can also be defined for the teachers´ and students´ point of views (Rydval and Brožová, 2011) . These frames can negatively affect passing the information in the education process. Rydval and Brožová (2011) also mentioned that the usual student's frame aims to succeed in examinations with the least effort. This influences students' results significantly. Examination, testing, test scoring and grading are very important parts of a pedagogical work. The purpose of these activities is to assess student's knowledge related to a subject. Student's grade for a course is generally based on a scoring on the final exam and the oral examination. It is necessary to have a suitable quality and validity of tests and a good objective scoring system to ensure consistence of the students grading. Basic statistical analysis of test results is a method typically used in many study information systems or e-learning systems. On the other hand, these tools give only summary results, as frequency of the grades, average of the grades and number of attempts. However, more detailed analysis has to be done by teachers themselves. Kaspříková (2011 Kaspříková ( , 2012a Kaspříková ( , 2012b ) did such analysis for instance for mathematics course at University of Economics in Prague and Jarkovská et al. (2012) for distance programs at Czech University of Life Sciences Prague (CULS Prague). Jacobs (1991) , Miller (2012) and Wells and Wollack (2003) analysed following other characteristics of the tests:
• Test validity -test should be suitable for the objective testing of the students from the three points of view:
o Content validity -test should be able to assess student's knowledge of the subject.
o Criterion validity -test should be able to measure student's knowledge.
o Predictive validity -test should be able to predict, for example, student's knowledge during the oral exam.
• Test reliability -test should be reliable and consistent and should not be subjected to random errors.
• Test difficulty -test should not discourage students from further learning; it should be neither too difficult nor too easy.
• Test discrimination power -test should show a difference between skilled and unskilled students, the skilled students should answer test questions well. The aim of this paper is to analyse the basic characteristics of the exam test in the subject of Applied Mathematics for Informatics (AMI), earlier Methods of Operation Research (MOR). This analysis is performed because the students consider the test as Printed ISSN: 2336-2375 very difficult and due to the students´ grades that have been too low. This article follows the contribution of Brožová and Rydval (2013) in which the results of the subject "Applied Mathematics for Informatics" from the years 2009/10, 2010/11 and 2011/12 were analysed. The exam results of the last 13 years are analysed and also the impact of changes to the scoring system is evaluated. The main questions which would have to be answered are:
• Have the results had the tendency to decline in the last 13 years? • Has the test been very difficult?
• Which scoring system is more suitable?
Material and Methods

Content and structure of the exam tests
The subject Applied Mathematics for Informatics (AMI) is in the curriculum as a specialization of Informatics in regular and distance study programs at the Faculty of Economics and Management, Czech University of Life Sciences Prague. In the last 13 years the test results of these subjects have not reached the satisfactory level from the teachers' perspective, because majority of students (more than 70% since the year 2008/09) reached only grade 3 -good or didn't pass the exam. Therefore, in this research, the exam tests used in these subjects are analysed and their characteristics are discussed. The main subject topics are covered by the lectures and seminars, definitions and steps of algorithms are highlighted during the teaching. During the last lecture the brief recapitulation of the subject content is made. Moreover, the structure of the test is described along with the scoring and grading system. The exam has two parts, written test and oral exam. In total, more than 30 variants of the test exist, and they differ in selected topics and numerical input. These variants were used during the last 13 years with only small changes, which were always done according to the actual content of subject. The test is scored and the total possible score is 100 points. The minimum amount of points necessary for the oral examination is 50 points. The grading system uses three grades: 60 -73 points is a good grade, 74 -86 points is a very good grade and 87 -100 points is an excellent grade. During the oral examination students have to confirm their knowledge related to the subject. Nevertheless, students can increase their score, i.e. improve their grade. The test is divided into 3 parts. The first part consists of three theoretical questions, the second part includes two small examples and, finally, the third part consists of a large practical example. The questions and examples of the tests follow all the topics of the subject.
• Three theoretical questions -these short questions have a form of a brief question that requires a written answer not longer than a few sentences or a paragraph. For example the students have to describe or explain the basic definitions, the steps of algorithms or calculations or the simple principle. Maximum score of each question is 10 points.
• Two small examples -these questions have a form of computational questions, which have to be solved by more or less simple calculations and the results have to be interpreted. Maximum score of each example used to be 15 points. The scoring was changed last year and, nowadays, maximum score of each example is 20 points.
• Practical example (essay) -this part of the test has a form of a case-study / scenario question, which is used to prove that students can understand and integrate key concepts of the course, apply theory to a practical context, and demonstrate the ability to analyse and evaluate obtained results. Depending on the problem description of the small practical problem the students have to select and create a suitable model, solve it, and interpret the results. Maximum score used to be 40 points. The scoring was changed last year and, nowadays, maximal score is 30 points. To analyse the exam results we use the data from Student information system from the last 13 years from 2000/2001 to 2012/2013; we collected data such as number of students, their grades and number of attempts. For the detailed analysis of exam tests, the scores of test items, the total test scores and the final grading have been collected from the last four years, regardless of the number of attempts. 
Methods used for analysis of the tests
The high quality exam tests help to evaluate the student's knowledge and motivate the students to learn. In this research, we use the following methods for analysis of the test quality (Jacobs, 1991; Miller, 2012; Wells and Wollack, 2003) :
• Difficulty Index of the tests, • Discrimination Index of the tests, • Reliability of the tests. The analysis of the tests is supplemented by an overview of the exam results. The following parameters are calculated:
• Average grade, • Average number of exam attempts, • Success rate.
Difficulty Index
Difficulty index (P) of the test questions is one of the most useful and the most frequently reported analyses. It is a measure of a proportion of examinees who answered the question correctly; for this reason this index is frequently called as P-value:
where S sum is a total number of obtained scores of all students; S max is a maximum possible amount of score. Difficulty index can range between 0.0 and 1.0. The higher value indicates that a greater proportion of examinees responded to the question correctly, or in the other words the higher the value the easier the question is. The index of difficulty of a suitable question lies in the closed interval [20%, 80%] (Škoda et al., 2006) .
Discrimination Index
Discrimination index (ULI -Upper-Lower Index) is a measure we use to distinguish between good and bad students (the students are ranked according to their scores).
where N U is the number of good students, students from better group who answered the question properly; N L is the number of bad students, students from worse groups who answered the questions properly; N is the total number of students. The possible range of the discrimination index is -1.0 to 1.0; however, if a question has the discrimination index below 0.0, it suggests a problem. A negative discrimination index indicates that the question (test item) measures something other than the rest of the test. The values of the discrimination index and the difficulty index have to be interpreted together, because there is a relationship between them. If an item has a very high (or very low) P-value, the potential value of the discrimination index will be much smaller than if the item has a mid-range P-value. The questions are suitable if the difficulty index is from [30%, 70%] and the discrimination index is greater than 0.25. If the difficulty index lies within the interval [20%, 30%] or [70%, 80%], the discrimination index has to be greater than 0.15 (Škoda et al., 2006) .
Table 1 Recommended values of difficulty and discrimination indices
Reliability of the tests
Measure of reliability can be calculated using the method for measurement of the internal consistency (Cronbach, 2004; Škaloudová, 2012) . Reliability in this way shows if all test items' content is homogeneous, if these items measure the same knowledge with the similar score. The Cronbach's alpha evaluates the test items using multi-scale scoring for reliability calculating The value of the α coefficient of reliability varies from 0.0 (no consistency) to 1.0 (perfect consistency). The coefficient α is only a lower bound of the reliability, so the real reliability is often much underestimated. Obviously, a larger coefficient is better (Cronbach, 2004; Revelle and Zinbarg, 2009 It is acceptable for subject's exams to have lower reliabilities because the grades are based on several measurements -at least on written test and oral examination, and also each student can take the exam three times in the worst case (Wells and Wollack, 2003; Jacobs, 1991) .
Exam results analysis
Average grade -average students´ grade is calculated only for results of the students who passed the exam, it means for grades 1 -excellent, 2 -very good and 3 -good, as a sum of a collection of grades divided by the number of successful students. Average number of attempts -average number of attempts is calculated as a sum of all used exam terms divided by a number of studying students. Success rate -Success rate is calculated as a ratio of number of the successful students and number of all students.
Results
As it was mentioned above the main questions which need to be answered are:
• Which scoring system is more suitable? Table 3 . It is possible to say that average grades for group of regular students were slightly increasing so the grades show the tendency to be worse. In accordance with this fact, the success rate was decreasing and the number of attempts was increasing. This is demonstrated by the logarithmic trend lines. Logarithmic trend was selected, because the analysed values have upper or lower bound. Coefficient of determination is greater than 0.6. Year 2011/2012 was the year in which the old subject and the new subject were taught together and the students of the old subject had to study very hard, because repetition of the old subject was no longer possible. This is the reason for partial improvement of the results. Development of the distance students' results is different, because these students have different reasons for their education. These students need a university education for their jobs and so they are forced to study.
Analysis of the exam results
Data
Printed ISSN: 2336-2375 Table 4 ), because at least 50 points are necessary for the oral exam and from 60 to 73 points is necessary for 3 -good, 73 to 86 for the grade 2 -very good and 87 to 100 for the higher grade 1 -excellent. It is surprising that about 50% of the tests are scored less than 50 and more, about 30% of the tests are scored less than 30. Students with such test did not pass the exam, so it is possible to suppose that many students come to the exam to try it and to find out what the exam tests are like. That reason students also explain during the oral examination. However this strategy means that they lose one exam attempt. This faithfully corresponds with the usual student's frame which is to succeed in examinations with the least effort. Discrimination index (ULI) and the Difficulty index (P-value) of the tests were calculated for the whole test and also for each item of the test (see Appendix for a Table 5 ). The column 'P-values ALL' contains the Difficulty index for all tests in the group. Difficulty index in the column 'P-values >50' was calculated for the group of tests with the whole score higher than 50 points. The answer scored at least with 60% of points is considered as a correct answer. Cronbach's alpha was calculated for the whole test and also for questions and examples of the test (see Appendix for a Table  5 ). The column 'Cronbach's alpha ALL' contains the Reliability index for all tests in the group. The Reliability index in the column 'Cronbach's alpha Second half' was calculated for the second half of the tests in the exam session.
Difficulty index values are between 0.35 and 0.56 for all tests from different years. This index is higher for the group of the tests scored more than 50 points (between 0.44 and 1.00). This can be explained by the fact that the students were better prepared for the resits. Difficulty index calculated for all tests has a satisfying value; therefore the tests have good levels of difficulty ( Figure 5 and Figure 6 ). Values of the Discrimination index of all tests are greater than 0.5, so the tests distinguish well between good and bad students. The Discrimination index of the theoretical questions is the lowest, it seems, that the students seek to know practical application of studied method and not the theoretical background (Figure 7 ). The Cronbach's alpha of the whole tests lies in all cases within the interval [0.5, 0.659]. It is not a high reliability because the reliable tests have the Cronbach's alpha near to 1.0. However, because the students have to make the resits, if they do not pass the exam, the conditions are different; the students learn more during the second or the third attempt and, therefore, reliability values of the second half of the tests in the exam session are better (Figure 8 and Figure 9 ). In the year 2012/2013 the scoring system was changed, 10 point for the correct answer of theoretical question remained, but the small examples are awarded by 20 point instead of 15 and the practical example by 30 instead of 40 points. The reliability of the test was increasing (Figure 8 , Figure 9 and see Appendix for a Table 5 ) to 0.659 with this new scoring system, so the decision to change the scoring system was good. This value of the Cronbach's alpha is still not satisfactory. Nevertheless, it is necessary to consider a system where students can three times repeat the exam and, therefore, the tests are formulated in 30 variants and also each part of the test is aimed to determine the different types of knowledge -definitions, calculations, and practical applications.
Discussion
The decreasing tendency of the average grades for the group of regular students and the success rate together with the increasing number of exam attempts show the worsening of the exam results. This may be caused due to the mathematical character of the subject and unpopularity of such kind of subjects, the reduction of the number of hours of seminars since 2011 and the students' frame of the least effort. Nowadays, universities recognise that students are entering higher education system with a poor mathematical preparation and lower level of basic mathematical skills (Gallimore and Steward, 2014; Grossman, 2001) . Therefore, the lack of sufficient mathematical knowledge can affect students' achievements on Operations Research courses. In addition, Jordan et al. (1997) report that 77% of instructors view the mathematical background of students or fear from mathematics as a principal source of teaching and learning problems. Teaching students a mathematically-oriented course with insufficient mathematics backgrounds has predictable results: frustrated instructors, frustrated students, and poor teaching ratings. Operations research and computer science use tools of mathematics to solve and analyse problems. Students who lack a lucid appreciation for mathematics are limited in their ability to understand and explore the Operations Research and Computer Science interface (Hardin et al, 2012) . The difficulty of the tests were increasing (P-value was decreasing) although the same tests were used repeatedly from the year 2000 ( Figure 5 , Figure 6 and see Appendix for a Table  5 ). This fact can also be caused by the reduction of the number of hours of the seminars; formerly each topic has been planned for a 90-minute long lecture and a 90-minute long seminar. However, from the academic year 2011/2012 only 45 minute long seminars are planned. The worsening tendency of the test results may not be caused only by the reduction of hours of the seminars, but could partially correspond with the traditional students´ effort to go through a learning process using the path of least resistance. This traditional student´s decision frame means the student is
Printed ISSN: 2336-2375 satisfied with the least result and adjusts study effort only for passing an exam. Not always the students realise that the path of least resistance is not the most satisfactory for the future. Such students' frame is confirmed by several time-used studies in engineering education, which show that students use less time studying than was allocated in the curricula (Kollari et al., 2008) .
Conclusion
Analyses of 13 years series of the grades of both regular and distance students show a slight increase in the difficulty of the tests and, therefore, together with the students' frame of the least effort the grades have had the tendency to decline. However, in the last four years this trend has been slowing or stopping (Brožová and Rydval, 2013) . Very disturbing is the very high number of the tests with less than 50 points, this fact apparently shows that students use the first exam term to only become familiar with a form of the test and the exam. However, the information about the form of the test is provided during the last lecture and, therefore, students waste their exam terms.
Analysis of the scoring system shows that the new scoring system 10-10-10-20-20-30 is preferable, because the results are not so dependent on a practical example. Test reliability increased, but the value is not satisfactory, which is primarily due to a possibility of the two resits and also due to the small number of the test items. Test reliability (Cronbach's alpha is greater than 0.5 for whole tests) can be considered satisfying because we include also resit tests and each test consists of only 6 items.
The tests have appropriate difficulty (P-values are between 0.4 and 0.5 for whole tests). For students it is the hardest to answer the theoretical questions. So we have to pay more attention to the careful construction of the test questions. We have to phrase each question clearly so students know exactly what they are asked for. The discrimination power of the tests is high (ULI values are greater than 0.5 for whole tests) which means that the test structure and used questions are suitable. Table 5 The Difficulty index, Discrimination index and Cronbach's alpha (source: own calculation)
